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Fig. 1 High temperature carbonization process
R AL A 2R (13, Bt 080
Table 1 Main components of carbide slag(dry basis,

mass fraction) %

AP CaO  Si0, MgO ALO, TiC Ti,0, €, TFe FeO
ik 2835 2422 808 1285 14.10 446 156 25 1.29
VL C ORI
F2 ALK A (Bt 7340

Table 2 Particle size distribution of carbide slag

(mass fraction) %

R /mm 5 H/%
>3 9.2
1~-3 44.5
0.425~1 25.1
0.15~0.425 9.9
0.074~0.15 5.7
<0.074 5.6
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Table 3 Main phase composition and content of

carbide slag(mass fraction) %
LYRE 5 /%
A Bk 11.53
BBk 0.87
BRE ) 0.53
TERRER BT AH 85.71
i 136

R4 AL FEYAEATRLEE (BT 40
Table 4 The main phase embedding particle size of

carbide slag(mass fraction) %
B /mm RACERRLE S JEEhi s BRAE
i % i /% i He/%

0.32~0.16 0.27 33.07 /
0.16~0.08 2.18 19.51 8.24
0.08~0.04 9.55 13.26 13.25
0.04~0.01 21.86 21.65 52.38

<0.01 66.14 12.51 26.13

ait 100.00 100.00 100.00
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Fig.2 Microscopic morphology of carbide slag
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Table 5 Energy spectrum analysis results of titanium

R6  EmBAENE AR (PR 750

Table 6 FEnergy spectrum analysis results of metal Fe

carbide(mass fraction) % (mass fraction) %
A5 Ti C Mg Al Si Ca 55, Fe Si Mn Al P Ca Ti V Cr
1" 80.66 6.69 2.62 2.86 3.25 3.92 47 93.50 3.87 1.29 0.00 0.00 0.17 0.93 0.23 0.00
2f 80.12 7.04 2.68 2.87 3.34 3.95 5% 91.76 2.21 3.11 0.00 0.15 0.21 1.05 0.54 0.97
3" 79.94 7.86 2.58 2.95 3.37 3.30 6" 9399 147 2.08 0.15 042 024 0.75 0.15 0.75
-1y 80.24 7.20 2.63 2.89 3.32 3.72 -1 93.08 2.52 2.16 0.05 0.57 0.21 091 0.31 0.57

SEAE IR R 48 Fe, REIE M HTES R 6, &
SIS Fe SiMn M A/ ICER o 4R B A kL
JERLAN R, 22800 4 T Ak St 200 R 22 Rl 200 50 R,
BRAR AR AT T RERR ER B I D FE 4 8 Fe R FIA D i
TiC, & BHAIE . £/ Tifk) Fe—CAHE L, &4
J& Fe 1T LATE #2470, 3% 1Y Ti Be /b e, 78 B IR VA A
T FEA B4 Ti AT AETE Fe A3 K P90 Stk i 23 it
e . BT &8 Fe FI/D i TiC AHIZE A, R AR #E
BE 2B Fe 1 [RS8 B3 5 643 TiC

P& 3 T 7 Sk ek 1R 5 B B AR Rk SR AR B RO T
i . N 3(a) AT M, Tk AR R B 335 AR sk ko oh
e BB YA, RS T 85% , BEIS AT 4h SR
F7, FE N Ca.Si Mg Al OS5 IC KA M. etk
WITERR AL b B B nE 3 (b) i, Hiag i 4y
Pra 3% 8, WEF A 43 Lok F , 8 Fe U A

OTCRAUN, HIR T 73 LAy 1:1, AP &SI,
SAFARIFILE , HEM B ALY A FeO, 5 1 SCRRAL i
Mz a3 oA rp B SAA) T2EN FeO — 2L

4 FRAL A BRI A 5
4.1 HEFEERE

BRALHE 435I 7E 1 000 Gs .2 000 Gs .3 000 Gs f¥ i
Y T AT IR ik PR, f Ak I Dl 500 ¢,
TFe 7 4 2. 36%, TiC 7 & N 14. 20%, #f 1 25
%9,

MR 9T LU, bl 5 #3758 5 A 3, TFRe 2%
I 2B W4 L 1000 Gs I By 22.37% 2 &5 5
3000 Gs 1% 33. 23% , B H TFe & ¥ AL T
1. 509% , AN AR IR S AL BOBHEE R 5 B i A% TiC i
ERmE A TR, #1000 Gs I 98. 20% [ {1 5]



2026 4E2 A% 1

FUEII SRR ERIRALIR T 20 I 500 R BEGE - 89 -

RT EERRERSIEARENG 0 45 R (B 80
Table 7 Energy spectrum analysis results of silicate

glass phase (mass fraction) %

pLUPES 0 Mg Al Si Ca Ti

1* 48.45 15.57 9.28 10.93 13.35 242
2* 55.78 6.09 4.60 12.55 20.98 0
3* 57.04 6.77 6.21 14.34 13.23 241

T3 53.76 9.48 6.70 12.61 15.85 1.61

RS BAMYRETE B E

Table 8 FEnergy spectrum analysis results of iron

oxide
TCRAMS Fi TCRHME &
T (i 5350 /% ST 1) 1%
Fe 0 Si S Fe 0 Si S

1* 70.11 23.04 1.57 529 43.05 4938 191 5.66
2* 70.84 2275 146 495 4574 47.68 1.83 4.75

¥ 7048 2290 1.52 512 4440 4853 187 521

(h) B -
B3 AR B AR A ST

Fig. 3 Analysis of energy spectrum points of silicate glass phase and iron oxide
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Table 9 Results of wet magnetic separation for iron removal from carbide slag

21 51 W IGs i Tt/ FE3R 1% TFe/% TiC/% TFe B5%5%R/% TiC A5 2/%
No. 0 / 5 500.00 100.00 2.36 14.20 / /
i 17.85 3.57 14.79 7.18 / 1.80
No. 1 1 000
i 482.15 96.43 1.90 14.46 22.37 98.20
bizin 29.85 5.97 10.39 5.85 / 2.46
No. 2 2000
=400 470.15 94.03 1.85 14.73 26.29 97.54
bizon 41.90 8.38 9.36 5.02 / 2.96
No. 3 3000 ]
=00 458.10 91.62 1.72 15.04 33.23 97.04
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Table 10 Results of wet magnetic separation for iron removal after grinding of carbide slag

HAl WEARIEIGs AIFBE s R] i Bt/ RI%  TFel% TiC/%  TFeZBRF/%  TiCWER/%
No. 0 3000 / JE 500.00 100.00 2.36 14.20 / /

Lt 15.55 3.11 26.66 14.51 / 3.18
No. 1 3000 9 min(<0.074 mm 29%)

A 484.45 96.89 1.58 14.19 35.13 96.82

it 13.85 2.77 31.49 18.06 / 3.52
No. 2 3000 12 min(<<0.074 mm 36%)

v 486.15 97.23 1.53 14.09 36.97 96.48

it 13.65 2.73 34.43 21.33 / 4.10
No. 3 3000 15 min(<0.074 mm 42%) )

=70 486.35 97.27 1.46 14.00 39.82 95.90

L 14.20 2.84 38.28 22.41 / 4.48
No. 4 3000 25 min(<0.074 mm 66%) )

=100 485.80 97.16 1.31 13.96 46.07 95.52
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Mineralogy analysis and iron removal experiment of titanium—bearing blast furnace slag
after high temperature carbonization
LYU Xueming'?*, XIAO Bo’, ZHAO Qing’e"?, LU Ruifang'?, GUO Wenming’, XIAO Hu’
(1. State Key Laboratory for Comprehensive Utilization of Vanadium and Titanium Resources, Panzhihua 617000, China;
2. Pangang Group Research Institute Co. , Lid. , Panzhihua 617000, China;
3. Panzhihua Juti Technology Co. , Ltd. , Pangang Group, Panzhihua 617000, China)

Abstract: The total iron (TFe) content of carbide slag is 2.0%-3.5%, when used in the low-temperature
chlorination process to produce titanium dioxide, the iron in the slag reacts with chlorine gas to form ferric
chloride, which blocks the low-temperature chlorination rinsing system and affects the stability and smooth
operation of the system. Therefore, this paper conducted process mineralogy and iron removal experiments on
carbide slag to provide a reference for the control of iron content in slag. Through the study of process mineralogy,
it was found that carbide slag is mainly composed of silicate glass (85.71%) , titanium carbide (11.53%) ,
metallic iron (0.87%) , and iron oxide (0.53%). Metallic iron is embedded in silicate glass in a spherical or
ellipsoidal shape. Its particle size distribution is uneven, more than half distributed between 0. 08 mm and 0. 32
mm; TiC is mainly distributed in the silicate glass phase and coexists with metal iron and other substances. lts
particle size is primarily below 0.01 mm; The particle size of iron oxide is primarily below 0.04 mm. Wet
magnetic separation experiments were conducted to remove iron from carbide slag. The results showed that
increasing the magnetic field intensity and grinding time was beneficial for the removal of TFe from the slag, but
also resulted in a decrease in the recovery of TiC. When the magnetic field intensity reaches 3 000 Gs and the
grinding time is more than 15 min, the TFe content in the tailings is reduced to less than 1. 50%, which meets the
requirements for low temperature chlorination raw materials. In the actual production, different magnetic field
intensities and grinding times can be selected according to the production needs to control the TFe content in the
slag while minimizing the TiC loss.

Key words: titanium-bearing blast furnace slag; high-temperature carbonization; low-temperature chlorination;

carbide slag; process mineralogy; total iron content; magnetic field intensity; grinding time



